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Abstract of JP1 11 27198 

PROBLEM TO BE SOLVED: To analyze many 
different packet network protocols by preparing 
an electronic look-up table which analyzes at 
least a part of a data packet and outputs the 
signals, including a statistical information signal. 
SOLUTION: A simplified protocol analyzer 15 
includes an input buffer 18, an address generator 
52, a comparison register 54, a mask 56 and an 
ASM (algorithm state machine) 20. The buffer 18 
receives an input from a bus 16 via a line 17 and 
selects the frame headers from every frame to 
send them to a frame header buffer. The protocol 
decision algorithms are programmed in a CAM 
62 and an ASM RAM 64 and successively check 
various fields of frames to decide the type of a 
protocol Then a look-up table using the ASM 20 
is produced and utilizes the CAM 62 to quickly 
identify a long data part. 
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(57) mm) 

D^T^f (15)o Azfr*' 777^7^Aa^' a' 777*ffl^ 

^*friaai^cfRAMj&s*wf'rs. k?* -^##*8k* 

(Of -w ^(omWf^m^ry m7*7h#^$*i£o 




1 

mmm i : v h«Hci6)±<D* v v r> - fmamm. 

■th'r- Z>*T v b ZWifatZtdsbOXfi'* »7t (18) 

* 'J C66) i ZffiTlT te 0 . flWBA^n v v y RO'luia^ 
-ytfifty -ty ia©^ff ^m^-^cc;u ^ i>r ? y^-y 
)u(2o)-c*-.r, Kria^-^^'^ y h ©4>ft < <t fc— gp 
£8WU Rt>*miiattittflB%«-riKit«#(94,95)* 
^tyffi^M^&Prr m-r-Kift^ »»7» v 

[0 0 0 1] 

mm<Dmtimf^m -««:*? fc/- 

ftttf- i f^lin Siid^-x ©flyg (co t»r ©tiN8©JK£S 
tcWU «fK. SBIStKBla (CAM) «ffli,»fc^» 

[0002] 

h*-«<oaiiij*fc»aa»ftKj:orsfeli3nrt)S. /< 

t^-^? # • F U-^lSfC&gftfc-'Mni — F(payloa 
QZ^ti. ffi*3-<D^try FSTttt^-A©:^ bzul 
«, -»tC7 U-A^? 1/- A h 

F«s©ffl<t>-<xK:jg&&;**i, ^^±€r^adu-ri» 

I BM (®»iS«l) . Novell 
fetittR) . Appletalk (mkmm) &l»-,Jbrc 
y^KDSS, 7U-A©tr hit SD^-ewflfe©^. < 

* f f ©WH^t©WH*ite&r s*§^. &o*-«9: 

fctt* ? F 7-*£«STSi#£{CWfflft 4>©-C&£„ 
[000 3]S£5fe, Zfai-vfrTi-U*?^ rtiryb 

^5 a 3 Mr? ■< >? n yn -fe ? if fcifljffl U r £ fc„ 
*WB*^KJ:*^- ffi«rci©j&& *>©-C 

F^*T-^-x©fx^Att. A^&i^jI^-^xt- 
A(c*ji!.-cpj*-rs ^©^n(cot,i-ri,»< c 



(2) 11-12 7 19 8 

2 

§££©■/ n h3;l;7t7^ If ^REStfti§£-#f*> K) . 
*/c^o^©*^*i^«:^n?, C tW2b C©W 

10 ^U-A-C^-S^KU. C©fg^«5*<IStgL/fj: 
C^©if«C-5»o 

[0004] *> ^ i o©^^m«, mn<Dr^=r y xa 

«:fiJ«-r^*X^A«a|5|K (IC) tttffil/t. tf>7* 

dh3;UT^7-rif«. <b'©1f>7-y>^9lffifel^ 

KiijSK-rfj, if > y y > t>&& 
20 iibl^L-C, S»©*S»J5e*tf 5fC»T-'l'cJyXA*J 

[0005] ttfl^i/xt, m^ttf?-r£;*n©*>©r£> 
■s^, cns-c^o h=j;ur^-7-('if«i:U-rfflt^n-5 
ctBft^^fc ^©^ftafit*. i^nvz^wmmui 

yabzul>Z&?v7 f-fi7-7 , ay7A%m^ 
[0006] 

«5. fie*©^u bzui-Ti-^j-yRu*? bv-2im\ 

^«Ctolt*Jd8KOf60B|jH*»8tt-Sfefl>"C**. 
[0007] 

40 [ts^^-r^fc*©^©] tetfciMvi/>«. 

7 s - * ©if > 7" y > ^"^s <t u ft v>. 
[o o o 8 ] mm-?^>itifc. vy b<? x.T&mm 
-? z<DtmWi<<c®mcftya at -s c <t * J Bjttft c 

AMRtX^^AT (RAM) ^r^. C 

©fcto, yxx b xtwt&z.-r&ttbX'bi&giWiczzy 

50 [G 0 0 9 ] fe^ti b^frTi-yJ-WZ. Kti^W 



3 

dtr«Bv^>4r$tf. jOTB:7 U-A^y 7 y dc 
7U-AASE»3h4-^ *©BrSSR#*l!WBCAM 

tef^gB^teRAMKA^Sft, 

RRAMtt, %m t f c£*)ff;2ti& mmc gate 3 

9 tt^-*ap#**CAMK:A#3 
iCAM(t #j£T&ffr^#fetf£ft/cRAMT K 

www^7^f-^T*ot, or ta ^ - # ^ 

?*f* - ^ ;b <b , W\s v*?7vff*- 7)1 <b ilff^rtfl^ , 

Tt>& 0 WI3R«^5x>tt 1 &&IEtft$6ft (CAM) £ 
ateCi*JJfiF*Ul». iOTat*3K^>>ra\ Mtc^>#A 
T^W^^y (RAM) *4tfCiJ&i#*tA». A*? 

*rt*v KD— SB*CAMK:A;frU Rtffcf? h»**»f 
jaKfitT©*^^^-*^^^ hcD-g|3^RAMCCA^ 

bm*8Vy b-eobzctfimtb^* friBTOv 

CAM£$toieieftSM (CAM) 

"J (RAM) 7*-S/ t »Ia-9 hi*«*rtoO. 
WEUl*fi#«, *WaRAMv*-t>f|H|aiy r *P 
6 ffi^j 3 ft 2>m^& 645CiW*U^. WrEttUR^ 

7^JPF'7 , D^7V^y^h71/^ (Xtt 
S^^^oJfgy- hT W) (FPGA) *SifC<t# 

^ y<DBffSu^^F*j©*^> r£-f>^y^>r*r 

> h * * -t* * R A Mfcl BIS 3 * -5 tcttotc X ^ » 7*>> 
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4 

a v b b y ^~*ap#*iSfc:»*T 

h&f BIS U «!K(Dtt)8^'»^ff?£U, BEtKBB 
^ 9 b <D^ v ^IBttT ^-^ 9 ft* yyy ZSttC t 

10 wsu^ B 8uiawssv-»{j, x^^^ray>^ (i 
***£tfc£jwff*w>. «rem*fli##hy^fli# 

|> y*ft#(Cj£i;rW5E©f»-*^ 
Tv hCDPC I (peripheral component interconnec 
t) 7 FU^*Et»-r4»fflJt-?r ^^Ci«i 

4#Jff*0l>. WBB*-T-Wfty ^1cd^?^>^ 

tsrease i © # ^ > ^ gp^a wot bis 2 © # 3 > 

fis<b ^7 > ^ *R*mr*r ^ 7^ ^ tic^vvt 

/n- h t*- h (heartbeat)$!JWSJl[lS§4-^ 

[0011] JH<D««rB. ^'^ ^ h«±<D 

^» bm±.*®»hlr v r£IEmT6/t& 
(Ortyir t y v y y £iM*fftf\ lulBf-^^* 

(t^ifttfa^m-^sra^-rs, jenetmaK <ca 

latere, sioiw^^uw^ ^g^si 
f£-r&o »iacc« % t^isv^>^2cD^T-^y^y 
4^^, wiaffiAfi^saizoa^Wtt^^yrtor 

KU*4*t?fc<Di&4. IWBJUy fry??*— 7)1 

ff#^, firiBCAMCC^S»fUC»rt^*->(Z)»* 
50 ii#*WEffca*-v hCCtTto*****^. KSfL/ 



5 

fc *f js-r & fe cd r * s c t * o i > o 
[0012] EteJW©JB8frc«, ^ hffl 

<Z>7 FU^teEEWSftte?*-*^* KDUl 
HWfirr Fux*:7-te* HBfcWKU aw»3B#l 
<£>7 FUX;fo6i(riBT FUXt7-fe7 M/c^t7-fe y 
HSnfcT Fl/^(CfcW5f-$^? b<Dlfl2<Z)§|3# 

Fu^«#*««'r*fca)©aiBiBattaaB (cam) r 

& : 7>#ATZ>izXj**:V (RAM) fWB^l/frT 
F U X<t# CCj£ CT fufS 7 s - £ ^ h <D#?fSfg 2 cDd|5 
ft<DT F U**£J5ST57 F U**Jfl»i *$tf C 

[0013] Hfcaj©JB»r«- fjh 

U »1 <D7 FU^cKaSft/cf*-*^* hco— g|5 
«T» 1 OflWtWift^S/^AALr, * 

ibh i ©t Fu^*»6fria*^H2^ Ffa/co^^^-fe'y h 

[0 0 14] MtcS(|<Z)««rB, *»WB, hfl. 

U SWB7 s -*^9 KD4>tt< <b&— 1 <D 

«#**^-W&tttt v > tc a* L r , mm~? > > (fC 

i±£iWIEx r * y'\Z y mm 2 cr)fs#^jMtcSJi3^jSSw 
>«CA*3tltefll#3&Ji«UBft«« (CAM) CCA* 3 

nscAMif^^;u<b, Ktfc«v^>tcA*sn/cfi# 

^7>^A7^tX^^e'J (RAM) KA^SftS 



(4) #gfW 11-12 7 19 8 

6 

^CCAMf-i^ ;USV RAMU*-f ^ ;UDWi/£<D--ft 
^IR^^f^^^^CiWflU^ f2Ej£2 
<Dfi#<&A*rr SiiJBE*?" ? fJffiSI 1 Ofi-^M 
RSt&lBttSIK (CAM) (CA^UrfeC AM5CT F U 

(RAM) CCA*Lri^RAM0C^2com^^ai*Sii 

[0015] *«?Htt % S^r^ScD^'u F n;U7^ 

^r«, Hn*#JHOr«T©l«W*itoCi(cj:ij|l! 
[0016] 
20 1 «s 

mo&m oc*5 w * w«*4k* u r t&vtr z> tc^am s 

So 

[0017] «»vi/>il^fflHtt, 
^- F^^raarcffft-rif*-/ 

F-)x7«U »fflBS«a*», V7h^*r%« 

>ilOfflH«. V7F«)*7^Dy7A«:|||ftS^ 

[0018] *H*rtt, WBMtCDfcftfc, ff#^^> 
50 ^i^ff^v^>^cfcD^6nSfi^^fHjD^r#M 



7 

ft<fto, tiSL^9i^^c-rci^<^5 0 cwj, 
^^fi-^^e^s^^ri^o Wis, EiicDff^^ 

E3ffitoft«fto (09Atffi#^^>3o±CcS^n/c Tdat 
[0 0 1 9] Hltt, *»5§icj:5^ci h=ul/T?"7-f 

IdlrtvyrlB* r;l/3ijXAttlv>» (ASM) £ 
#tr;u v & T v 77-7fr2(k &WRIt# * > £ 28*ffi 

^C^ fl A*^y7 7l5K, 5-f>17£;frbT\ PC 
I^ifit«iir*«*t3M0riBttr6. iAS^' 

ItW fcT * ? + tetf **#gft*B£fc ttf»$ Rcd^ > ^ y > ^ 
A#^ y y 7 ItfCEtt s ftfcf»« w\ as ft £ s > ^ 

tt, IWIWfctt, ^^ifi*ffl4njl»tt©*s»*4fta 

Sf&l(Dfi#<2:, ^SO^-^iz^^hT&iSo^o/c 

W-r4*«ft— St— <D^-^;Ur*4. ^^7-;7' 
:/Jl/20tt, 7^ >30h*6AoT< 

wc Ett s nr c » * mfe<om n * * a > 32 , 34 f 36±*c ta 

*fc#«ftu^;ur«, ^-/>36±<DfcB^«, 
IMC, Scft*^>^28rt<D l*oX^iSr<D^7^>^*-T 

ft-So WAWI, Wr-^MX, Novell™ >r y 

7*-#-k^> h£BMU t£NovelI™/^ 

> hT£ttSt#^>#28ft(D#^>££-f h 

>34^LTffLC^-^^i@Tcfc^CC^'r4 0 
0ft#6>, ffi»»^-^I/OHi*«feo<b1i[*Sftfe<D<!: 
ft£ c f r -^-!2i/y> K0«OE*S*ttBl»tt«>©ift 

32±^tH^b, HPfe. (dEiBttSijua-rs&axcf*- 

*fc* T-7)\s<DmMZ, ^^>32,34,36±CDfi^<Dffl 



(5) 11-12 7 19 8 

8 

#£frtf£^£C<tfe^te^*S. U/ctf^T, fry 2 

£.ft£C<hfcft£ 0 R:/p h^frTJ-^J 1fl5(O^Sm 
-»<d rju v ^r?r^j W»©»2W9ft#^-fe «jr hcfuc 

[0 0 2 0 ] g-f T^=f yXA««v-»20 (A 
SM) tt, A*f s ->^>->RC«it<Dtmtt:«ffL 
r, afU^-jrSWfcU ffliff**E»U *^*Htf 

t-> ? ^^|^|CD^^> hCD^>^ y ^> h s ^ft^7^>^ 
-NCDiffx > f> y ©iMp, ^(Dx - 5? #M > h 4EW. 
■T*«fc 5 * + + RAM (B|2AiyH3#JR) (C7>f 

[0 0 2 1 ] *BH^-Ctt, h ^frO^km^j^Tfr 
d^VXAitm^Uy (ASM) 15©»»R«KCOt»riB 

5 l,C s fry yy'T-~7*fr20(,CTfr3 'JXA 

r;u=fyXAo«a«stt % wtFf^rttft i#*/c0<z>^u 
-&WLic&WiR&? Q u^L/ft^e>, ats-ra^u- 

30 A(cRILr»^TS^»©;l/^ ^7 ^ ^-^;l/20ft« 

[0022] W«©HIBWfttt9l J: 0 , ;b ^ ^ 

S6Uft^n«ft6ft^c<b^6^r^^ 0 ccogft 

*»<Z>flraiEtlS6B (CAM) iKjico^>^AT 
^■fex^^y (ram) cDffl^-tfccjrorSS/c-rci^ 
-c#^ 0 cam^ A^^-^^y^ytcsasnsf 5 - 

r^CD;U -^7-; 7f~- 7*fr t bX *) item < c 

£&X% &MC~0i,>XftX. m 2 *#J®-r 4 C £ J; 0 S 
«-rSC<b^r#4 0 RlEItt, *»W«cJ:4^p hn;b 

50 H2*>*)fe:«Boyo hn;UT^^^1fi5^^Wfc 



(6) 



B¥ 1 1 - 1 2 7 1 9 8 



IftP^RHHKIfc 6fcl><fc *) It A S M20 «^csfa>-r5 ) 
ICgMZtitclK mtfoitLtcy'U hn;UT^7^1fl5 

54, v^^56, scjfr^=fyxAtfc«v^> (asm) 

20*«*T;te*K t£ASM20te v CAM62*$^CAM 
-?*-V + §&mm9&60. ASM RAM64, SOTl/^ 
*72,74,76*«^ri^S. ya VzulTi-vJlflXtt 
tc s #^>£RAM66, ^>^U^> h^^67 N 
flUffS^ ^^68*<»^rt^ 0 g|2«:«, ASM20CD— 

tt, ^16(I1#J|) &*>5<{>i7>S:ft\sXAjl (H 

2K r B j r^m **frr*. »au^n*BB«r 

[0 02 3 ] 12 &Cth Ofc*W[»JBtt. :/n 

?lfc£il/Tl£:7 lA-A-^y U-A^y 7yl8 

BCCjg-r (H6#M) F I FO^'>7 tH2^>3>18A 



10 



*ftS[&$ft(debursterize), &£>*F I F0^77 7 t^^> 
7 r 18B&£##3A£tl x CntaOAS M20*i'f r - 

te, ^>30£^UTt^^>>20$C32t:*';; hGD^-S? 

[0 0 24] CAM62M*ASM RAM64&CW, :7*U 

10 62&C^ASM RAM64*(D^P h n;l/^r;Urf y X 
A%&mi>x&y u-ACDli* F£HH;X$3E 
Lxy'a h3;i/*sfifr*a**»3e-f ASM20 

*»r*»^K:ttCAMJ:0fei»ii'r*«3 % st** HJy 

-77, CAM^ B«©RAM*-/^^CCifc 
tc& s )l>v >?T ^{CMUtttASM RAMcfc^t>31 

S^sP- by 4 -)i> Kcc<hor«FCcWfflttfcor*a 0 

*^fA{Ciotft^ir*SCAM62St;ASM 

SM20Dlftffi*ftfegg^ilJB^5C(t^T*i. CA 
MMASM RAM©AB*«-9<DH^&»5S*« 
1 ^c^-To 
[0 0 2 5 ] 
[«1 ] 



RAM A* 










<4) 


C4) 


(8) 



CAM A* 










(4) 


(4) 


(24, 56 
















120) 









■7X^7 


7KU* 








(4) 


(4) 


(4) 




(12) 


(8) 










(8) 







Table 1 

[0 0 2 6 ] ASM RAMA*««tCl6tr* h-C* 
0, CAMA#tt32tf*h («T£#M) *C*9, CA 
M&O'ASM RAMM^MiASM RAMiCD 

CAMMASM RAMO«F5e8B»*»^rSfe©r 



xteX*y£\ yteU^UT?**) . ASM RAMA* 

A^y^e><D^*->r*0, CAMA*<0*f4<D2 
4, 56 , 88XW120 b'y Hi, ^*^W^Tbih5^t7 



(7) 

tftf £ C <b ffi Plffir* 0 , C A M«C*f l/T 32 ,64 f 96Xtt 

m*©*a©3 o tf?r his, ^^^*jSBers4 h 
r*etr> hi, — «wac**(oi 2 t?* hi, 

F. U W 0 * ^ b T * 6 ?\ cftkteo^r©* 

«R«Ci4T*. «<DftWtt«?l!3&>6»3&>*J:9 10 
CC, CAM62&CMSM RAM64*»6tt, CCDfi&iCfc 

[0 0 2 7] A SM2Q<DMftZmMT Ztc&ltC, 71/- 

*>> ^ww^- * -feV^ > h ** mt) s n/c«^ or* 

-**y^>F#8fcr* h«T©i§^ f£r-£-k^ 
>btt, 7-r>82r7K"r<fc i 5CCASM RAM64-^£it 

^asm RAM64^tit«aia-raci3&Jwt6«:«c 

^>htt, ^>81,85,86,86ARc>*VX^56£;f>Ur 

CAMv^-^^6o^ijtt^c cmt •'e.WZimf 
y*)ibVimK CAMH*tiJi8«4t>or*4* 
£r#>& 0 ^i<Df r -^^^> h#8 tr ? K<fc»)fe*: 

#<, R^CAM^-S^^IU/cii^Cfi, iCAM 30 

SE?*-*^^^ FCC^jSTSlOfcr* F7 FU^* 
5^>87±^ffi^7U> ^©7 KUXODtuCCfcr^ h 111111 
fcilflDT S. WLVv CAM3^6A*«f#r^5C 
££ASM RAMCC^-TBIW<Dn- Fr4>S. -fcU^ 
#74te, CMASM RAM'siSHiSttS. cn 

tt, NO— MATCH ( — §C&1/) ^>88£^U^;Ut& 

/cfi^im,oooo£a®£-tf BP^> Ifi](D8b'7 h 
tfiiii.oooo-c* 0 , S?&<D 8 \Zv V tifi* Z v 

T&ft, ASM RAM64«l6tf* FT FUX&SMt* 
CO 02 8] KTKU^lCCtASM RAM«o 

y r iszfrh<D%i^37V v F y — F^cr^-fext^/c 
«Mc*rLt>T FU**f¥9 W^TT F UX£fiSS52Cc^ 5.0 



SfHWI 1-12 7 19 8 
12 

v(Ktt«tt5-f >90LbCClB*Sti4) <L, «Oc-r*i^ 
#£aM£-££?^ ^^56CCJ:?)«aRSnS7-r >9iJb 

hcD5^oio^^^>89±ccttj^snr, 'Xw-t? 

JUT'RAM (l6b + ? F^^T*?*) i C AM (32, 6 
4, 96Xl*128fc:* v hb^7^) <fcCDi^6*ffiffl"T 

tfct5u^^*54^itH^sns (cn^coo^r«f*a-r 
CD^-fF*^ ^-f7yi§7^;i/F (msb) 

RAM;l/-;^7^lt * F**8 tT v 

FMraattefctt/BSft*. »7 -f F3&*oxo6tt± 

T F U*tf:7-te ^ F*/rl//c) ^C07 \/-A^y #(DU 
>T-\ i/s>£, ttf M ( R AM;l/ -^7 y ^*>C A M 

>20&S, CAMMASM RAMCOffl^to-a-OCfBtl 

Z> a fr&Z> nftglj&j mm*. ASM RAM^e><DtB 

CAMi:tl5 (comparand) Ui^X ^^C*tT^>^ 1 9 
-F©»*i&*, CAMib$5U> J X^CC>Pt^a^2, ^ 

3, X«»4 7-F(0»*ii*, CAM— STFU^tD 

^, Rtf/x«, »je©^-r h»^w/w b^^>^^ 

934^0/ctk©U^^^54^<DA^<Oai*, ISL^^ 
^'O^S, 7 >40<&/r L/c^ t 7> t R A M80^(D h 

U;tf«#<DftjE& c a Mtfjosweo©^-*^ 

4, 96, Xtil28t*^ KDCAM^^->^#-&*D#©ia 
b^^^-r^Ci^pItli^D, *^^^^RAM80 

a, >33£:*>ltpc i^xiaft*fTt\ cn^c 

cfc'Qs iS^i- 7>t RAM8^ h 'J^/7^>40±<Dff-^ 
CCJC 1 0X«"HB©7 U - A ^r»ffi-T act *S pjfg 

[ 0 0 2 9 ]H2©lil^fAB, &<<Dj5m~emM 
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[0030] 2. mmmm 

£. l^^n H=uur^5-f1fi5«, FIFO^y77-b 
2^>3>18A ASM20, RO^^^rRAMSO^tfi 
*.Ti,>£„ C©H*6JKffi*Ctt, ASMt*2o<D#cfHz? 
*>a>314,316*4l*.T^S. F I FO^' i ;77'fe^ 
3>18M*, fg^l(DMIt'fe^>>3>314^0'ig^2<DlK 

1 o<0«Sff-fe* Va >*«Afc*«g«i 3"OJM±<Dtt 
H-fe # 5/ a fc JlflBfcJR £ *** 0 » 4 C £ 

<EHz^>a>314<L, tR^f 1 (Dt^^a >314<t FIFO 
A'777-b^>3 ^lSARtf* ^ 7> i> R AM80£<DtB 

[0 0 3 I ] F I FO'lyy r a >18A&*, 

5T77FPGAJ ilBTS^^^Dj^y- h7 W (F 
PGA) 306i, 5feAn$feWU (FIFO; first-in-fi 
rst-out) U^*#310<fc*«*.T:b'K C^^7^> 
303 ,305±r jiff ^tf^o yy yF PGAli, 5-/>3 

07 , 308^ n ^en/r o r^it-fe * 3 > i , n £ jift*tf 

^Ur*|*ltH2^S/a>iaft*tf5, «5H-fe*Va> 
Itt, r^ftFPGAj ifSTFPGA, CAM62, # 
^>£RAM66, SffASM R AM64£ffi*.T (,>& 0 
»* W>Mi»»TM;J\ RAM64SCfRAM66«, 
(DRAM I cr^Sftfc^BO^n 
[0 0 3 2 ] CCrH44#Mt4. PIHtt, FIFO 

£ 0 RF I F0^^7r-fe^^a>18A»» F I F031 
0, ^> Fisx.~-2$&m^^v h410, *L/>h7FU^ 
fflffilfflUl-v h412 v F I FOMWfcl^? MlA 
^DH2^1f 4 >^7x^tftl^7 h416, KM 

>18A«S/C. PC I ^P7^7-f> 430<L % FIFO^ 
v y r -fe Z is a >18A«r:ft U T ttlt-te * a > 314^ <b if 

x-fliai? Miott, S*ircH&<D<fc9K:, F 
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«ffi4HtfT-6o mm*-v h412«, PC I^XOFRA 
TRDVft#.-aOflRDY«#«:KttO, »5£©I$HI 

ffl-r^o tt*a^9 h4i2«*yt. pci^i6±© 

10 &<{ *-ZfMtZtltct*\<Ci3\s> Y y U-ACDPC I 

i f oftotam&aa^ * f 4i4«\ y u - a^ * 

**H*&S*Sfc»©3^>K*F I FO^C^fbr^T 
fS, PC I y &<DT v y'z- v 

^F I FO^CS^iA^n^o CCOm^&MtB^-i b 
«-C!Tton4Ci*s»*L-C*. F I FO«»WI^9 
h4l4«$/c, StIt-fe^^a>314^e><D7 U-Ag^^r 

^^>4364/rbr^ftu/c|^^ v f I F0 3io^6©3K 
20 fH2^^a>3l4«CJ:4«*aiy*H!>&r4. FIFO 
^U-A%26t)*fi»/clStc, ^ U-A^^ff ^-^^^ 

>435j:{cai6na. f i foi«^ ^f ifo^i 

o*jffl(D7 U-AiiStRL/n^Ci*^ -<>434J:<D 
.raUffi^j (n- empty) M-^(c<fc9^tt-fe^>a>fc: 
a^n*T€>o I^F I FOtt, 20(D32t* ^ H^^*fe^->a 

>-c»ffi/. *<D»if^'^^a>tt, ^n?nof- 

^ Y >432 ,433C0l^n^HC^^> o *fe U ^ 422^, 
7 ^ >440±£>$£ft-k ^ >> 3 > 314*5 ^ CDfl^- OCjCS Dt ^ 

^>432,433CDf5in^4a{RU-C^tHU^m^ IS-r 

30 -3?^7-T>307^:/MyT^lt-fe^>'a>314^ai^o y" 
d-fe vlf ^>^-7 x -fX416«, CAM62MASM 
RAM64<D7'n^^ 5 >^^tf^R^ltRAM6^6 
ttW-4SK*HlTBRCc, PC W^i6±cD^*n-fe^1fiO 

jRit^^^a>*©F PGAtc*f-rsgjft©yt^c % m 

lt-fe^^a>314^.(DPC I l/^^flDT^-feXS^l 
^b/^ (mux- bus) flHS^iSEBW-*. -Y 

>^-7x-rX416«, 32 fcT^ hCDPC I T 
0<Dl6tf* F-^i^JfeUT-en^^MUX-BUS^-Y 

40 > 439±^Cit^J^31M 3 # s * y' U ^ if ^ 6 ^ 0 , 

R^^^Ud'im**:, 32t^v KDPC I -r-^-fe^ 
^> h ^ 2 OOOl6fcf y h^-^^- F^<b^L/TMUX 
■-.BUS5-0439±CCi£^jCcaitt3#*. CtlW^ 
X^A<DtttB*«tt 5Citt< t/Xf - AlStCfeW a^- ^ 

mtuz. nn^, tmt «#3&«Mux-Bus439*ajft-r 

f-Al5(D^a^^5>yRCXR*tHO<D»^Cb*»ffiffl 

so ittfti*. f i fo^? 7 7-fe^>3 >i8Art(D^a@ 
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BW, F I FOWWi^T, A7 77FPGA306^J: 
F I FO*JB<,>&<D#Sf£ CtiW, BtfflWft«ESaS 

*&„ FIFOft f-*JMfflaft^-^ hr&J 

fe»»¥*airc»wsh*. 10 

[003 3]^, HBSr^-T*. EIBW\ «SHz* 
SDRff-fe 9 is a > 314%flf/£T **BB©^- F * * T 

tUKW*«a fccor* H3fc7ft-r<fc5&fe©t? 

*SC£*fflJ|?3ftfc:l>. i5ROm©0'C«, Stft 
FPGA320O^ny^5 >^£ v CAM62&C»*RAMS 
64 , 66&C*f T 5 l£$cf t F PGA 32<XDjgiR <t * 4 ffe 

i^i > r , h 5 cc «#3&s— ji mm k ?ft s nr t» 5 c t 
l±H2i*»W«:BICrtSr*0, H5CD|5i0^ n a a ^« 20 

02 <h|^0W#*#Ur*5o SfefHz^>a>314W:, 

7b-A^7^7 7 7 -fe^^3>5a cam?*-*; 
*6a asm RAMv*-s;t7a $cft#^>£-fe# 

^>a>520, RO'MUX-BUS-^ — 7 x ^*510£{f;iT 
t>£, PCI^Uy^il-^, "T-^ff^ N-EMPTYff 
R»7U- , ARB6«#tt l F IF0^777-b^^ 

3 >18/\#>6^ -f >430, 307,434, 435£-eto-€ f *l/j-bT 7 

^^3>50^6^-Y>440,436*-?-n^ f n/M/T F I F 30 
O^' '>77^^y 3 >18A^<hi!fr«, ^7ft^-, 

TKum amn. -?*>?\m. ikvwm 

-> (R I P) 9^>83S^Lt7U-A^?^ 
y^rH2^^a>50CCj:0 ASM RAM?*-^ + 70 
^<taWj3ft* CAMAA^->(CIP)tt, 
>86A£/M,T:7 U-A'Sy dfrty? T-fe^7 5>3>50^ 

£9 CAMv^^^teo^itHA^h^o mux- Busff 

« x >439£/rLTF I FO^v V y*z>?isa >18A 40 

^cffl^^n, — mux-bus^ rtgp 

^X530£:frLT, CAM7*-J/t, ASM RAM? 

+ , JkXfWSftXVls* 520<hil^%tf^p CAM 
v*-*>*60tt, C AMiSmff^-, CAMS&{i#, ^ 

7 A >535^r/M^TA SM RAM7*-^t 70#>£§<1 
f&o &CAM^*-^+60«. CAMU^^->|| 

-^R^No-MATCHft^-^r, ^^>87,88^-en-en/rLr 50 
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ASM RAMv^-^t^WW^. I&ASM RAM 

l/a >520Cca^J*r^> o 
[.0 0 3 4] y [y-A^v #J*y 7 Tte2zsx>5m. 

ts«3nrc^5 7 u-A3&«jpjfflpjtBr*sc <fc^N-EMP 

TYfi^-^-r^^C, FIFO 310 (H4#j{g) ^6 7 s 
-^^r^^tBfc 32t^> MI©? U~A"\> ^{J, PC 

>50fc:*a y^AftSn, 64^-T h<D«/J^?y*IEas 

-rS©CC480^yg? (ns) ^gl, 128^ hODA^y 

y*<Eas-Ti©«:«^:960^y»tSM-S. 7U-a^ 
9^?7rt*i/g>50B t ASM RAMv^^ 

ff$L k««*R. ^O'v^^tffSOcS^t^r, RAMS 
tf.CAM<DW#G>;b3> ^A^-^^teo c 
AMCDT ^-feX^X^^^-y >^3ft£tfr&, CAM 
?*-^-rtt. A^->-g(B$(cCAMr KU^^rl 
0, match (— *7ft-r. CAMr^^fe 

7s<&%4 ^* ( 1 , 2, It ASM*»6 

<DCAMlM*JMz* bft&t<c£2>mM<D^$->^£ 

AM7^-^ t ^ UE*PO^^->CDyx KC**D^n" 

«-*»5>*CC»l6"»SfeCDT*-5. ASM^-^t 
^cc« % pc 1 r Kux*5? ^ur^n-fe luteal 0 

iAtftCD^:^-Y>437^:^LTF I FO^'^7? 18A^C7:D 

SCi^'7^>40€r/M/T + ^ ^^^RAM{C^ae>if 

[0 0 3 5 ] CCti6 4#ISt5„ PIH«, ^U-A 

^> 0 ^ U-A-^y y^sr^T-te^^a >50«, ^^^^ 
■Biy>^ ( I SL) -^^^ttjg604, C-F7FM 

2, tmmSA, V^^^S56, I S Lff ^5^^1612, 

-A^*> 7 Tl8^ N 8 0(Dl6X8t:*'y Y\sV>/\% 

^tft^lZtltcRANHzZisa >620, -feU^ #630,63 
2,72, A^>0^\s2 %fyhU&±.®&*>v h634<b4 0(D 
•feU**36>6tti TAB -fe v h 63 5 <b cc^ W S nfc 8 ocD 



(10) 

17 

RAMA^-feU^^, &t?4ocD^u^£;^£&£±{M 
F623<t4o©fcU**:^e>tt£Tffl(J-fev F624<btC 
3 ftfc 8 ~o<DR A Mffi^j-fe U * 5 636£ *fl| A T ^ 
£ Q ASM RAM^*~i? + 7Qfr6 7^>96S::frOT 
A#3ftfcl SL****ff#fcj£DT, I S Lt&tHH 
604«, >307£:*>UT F I F0^77 r 18A#»6CD 

>64o*^ur I SLfi^^S6i2^:«-^4tb*T-5>, 

^>430±<Z)PC I y^ft^&D^ -f>4 10 

35±(D^ U-ARBteM-^ttn- FT F U*£/£g606te 

A^3ft, -eOtB^^, ^-Y>644*^UrS-bU^^6 
34(C8n^&nS. ^>r>434±(DN-EMPTYff^, jg#? 
ft#SLO*7 U-A5^<B#*^>440 I 436 L hte^ft'e 

tiffi^-TSn- Kn>'n3-^608K:apiL6tiSo 

UT4^(D±ffliJRAMA^J'teU^^634i-feU^ ^630,6 
32£teffi;fcU Rtf^>652*^Or4^©TWRA 

MA^-feb^^635CCtt}^-r^>o ^^>64lJbCD^7ff-^ 

«; n- F3> ha-^608S^r Fu*£jflE»52«:A 20 
#3ft£ 0 ^^>92±cDT r ;l/^T FU^ffBT FUX 

&xs52tcA*sns B *r fux4js»52B, ±ir 

AM At) -kl>9$ 634CD 5 ^ <D 1 OCD-fe U 2> £ <b Tffi'JR 
AMA^l^ #635(7)5 %C7) 1 0<£>«fe U >7 $ t 4 O 

KT FU^toRS52«a/t, 7^>643^LT-feU^ 
£ 636CD& * OC jMlRff-^-^r HJ^T -5 . Hz U * £ 6 34 , 63 5<D 
&BiM*s R AMls^Z #620(D 5 %<Dft1fc~rZ> lOCD 
7FU*A*fcS8R3ftTl>*. ±fflij-te* F62KDSR 
AML/^^^<OttJ^«, HzU#*623©&*K:ftl*.6 30 
ft, TiM-fe^ F622<D&RAMU^X#<DJ±i;tyS, -fe U 
^7 3? 624<Z>£- * JjQ;i 6 ft £ 0 -fe U # £ 62 3 , 624<£># * <£) 
tttt>te-k U # £ 632CCjJD^ ft . -fe U ^ £ 62 5 , 626CD& * 
(DtH*«-feU^*630tcaj*6ft*. -tUt>%630<Dmj) 
« I S Lff^^6120CjD^6ft, IS I S Lff-^&S 
g6i2<Dffl;fctt, ^ A >82±CC 8 e ^ F ©RAMA^>' 
^->*a«"TSfc<Z)i^4 fl i2U^^6320fcH^7«Jbt 
»854Rtf-fe U * ^ 72tCjjn^ 6ft, 7 >93±<DJt«Mfr 

«V^^^!flcS56tCjDA6ft«So •feU^^72<DtU^7«"V 40 

**£j^56fcto*.6ft*. f£vx^^2§56<7)tti;ft 
«, 7-/>86Jb«:CAMA*^^->*««r5*>(Di 
^>641,90,91,92 ,93,96^ ^-T> 534 (^5 

[0 0 3 6] $/o$^Tl>frt^:7 U-A^? jO^ 

? 7 7©»o^©«il©|»ffi«co^tJlilBTS. ISL 
tftfflS604«, RAiVUcr-£#n- FSftfcRWC^* 

~>01000c0000£jS*r o f£^£ - >£l£ttJ L>fct§£\ 7* 
nF3jU«l SLr*t), ^^>82±cDRAM^(DttJ^ 
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lox&f&mt'X^-c. ftifn4o0RAM*«e)&sR 

AMT'D ? ^621,622CD^&^^C 1 SlHCTftfc 
4p©7Fl/^4£jSt4. RAM620«, 2o<D^~ 

^(DP- F#*?3*l*. CftfcOD^-^te, relief: 

cd j wjcDiaa^ r^jj lrv rn- f*<dj i^n^ 

F**5£T UfcCi4n-K3>Fo-7 608*sffltB U/c 

-Y>86jb(DVX^56^6CD{f-^ffi^32t'^ hff^r^ 
JS«C32fcfy F*fc«32fcfv F*»|60 
BP*>, M8©1^*;K0,0)rtt, ^>8 
6±CC24tfy F#£j£3ft, RO*^^>90^LT 8 t: 
v FaWlftlShr, >86Ah&C32tf v hff#tb^ 

^fltsft***. tommy- jzfrvte. ^-y>86±^c^ 

[0 0 3 7 1 CCt, H7CCASM RAMv^-^tZ 
0^^-To ISA S M RAM7^^^t70lt A S M R 
AM64Ra'CAMtti^-RAMT F UXK8kS704«« 
x.r*50, BKStS704M:, CAM623&>6W*Sftyt^ 
dr->*aS«CRAMT FUXCcSHftr*. iASM 

VtXfrt?? y 710,712 ,714^:{i^.Tl^ 0 mjlBSf^fl704 
{Ctt, ■7^>87^0rCAMtH^^->^A^3 
ft, ^^^>88^/M,rN0-mTCHff^A^?3ft 
£„ BK8SS704CCB, ff-^10111lRt>^IJCDit^Off 
#Hll,0000fcA*3ft4. ASM RAMv*-^ + $C 
J:0^^>72&h^a*Sft-SCAMRttMt#fe*yfca 

mii704(CA* 3 ft€> 0 »RfftS704©ffl*ttH2 U ^ ^ 76 
^C»D^6ft^o CAMSmHi-Jfte, -fe U ^ ^ 76^(DmiR 
mn±LX7j>720*ftLXlN&t>tl&. RAMAA 
^^->«^^>82*^Lr-feU^^7«CA^3ft5. 

rt«S^^^-r> 532» % ASM RAMv*-i^70<t<D 

tt, *feU^^76^Jra^.?>ft^^^>72lJb©T FU^ff 
ASM RAM64Klfln^e>fta5^>722±©»3i-< 

SM RAM64^Cj:^Hi^i3ft^^^>724±(D7 :r -^^ 
Cft6<D{f^«, ASM RAM© 

&tc, ASM RAM», jcTmn. T^ZT FUX{§ 
tb$5fi#, vx^fi-^ CAMBfflfi 
# % C AMSiAff^-, MS{f#, CAM^O;^7 h 

Ffl». ^-f FJPHtfll 

aJb^C(±i^lT^ 0 ^y^708«, ASM RAM64*>6tB 
^Sft/df^^^^-r^o -7^>728«, g|5(D^^ 
> 38 , 40 , 437, 534 , 535 1 ffl 0 6 C t ^Cil 3 ft tc 
l\ ASM RAM^*-^ + CD«ttBR^*©ffl*fi# 
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(ommttC-D^xte. etnc±mux^. s/cfeTFrfcift 

[0 0 3 8 ] CAM^*~i? + 60(Dmm®$&<Dm®*m 
8K^T 0 gCAMv^^>?t60^ CAM62, A 
>£-:7 x. A *810, r3>hn-^812, CAM^7>F 
fe&2£814, *te U£ £816,820,821,822, M7 * ^826 
^rffi^T I,* & 0 F*j£R^X 531tt^X ^>£-:?WX810 
CtJg>^2ft& 0 ^/^^-f>d?-7x^^810«, *feU£ 
*820©fc&©jgJRfI^<h OTfllK -te U£ £820^(7)^ ^ 
>836±<D^XT£-feXff-5f v -feU££820^CDlO<DA 10 

^821-sCD 1 1<D\jl t LTfiPx. 6ft & ^ A >838±<£># 

UTftR 6ft£ 5 ^ >839±(D:r- £/n v > FiilRfs 
■f*tH*tS„ CAM"62fCJ:0*(O32t^ h^-^Affl 
fcffl*3ftS^*«#«\ 5^>835A£^ 

LT^*^>*~:7x-f*8ij0fcfln;i6ft5 B CAMA 
— ^>86A£:frbT-feU££8i6fc:A 
^£ft3 e CAM»tfJ«#, CAMSj£fi#, ^Sft 

STCAMf^^JH2 7 Mt#«\ ^>831,832, 20 
833,834^-etl^n/Myr3> h U-^812fc:}jP;i6ft 

&<> K^>hn-^8i2^, ^-0840^/M/rCAM^ 

14J&* c A M62fc <fc 0 BWDTtlft S^fic 3^>F *»tfr 

>84i^r/rbr-fe U£ £816-^cd i ocDA^Ji 

ft£ 0 a*?«#tt, ^> Hn-^812K:J:9 5-Y>842£ 

-feU£ £821^.(7) 1 ~0<DAjj± lt3> h P-^8 30 

i2te<fc9^>843*^OTfln*6ft4. -r-^/^v 
>K3BRM-^ra\ 3> ha~^si2icj;g^-f >844*:fr 
l/Tfcftfj£ft, •feU^£822^1OC0A^i0TjD^ 
6ft&„ -feU££820CDfcH;^te, CAM 62<D32fc> F 

<Df ? -^Affl*p,,cc»n^6n*. i^^-^AfcB^D 

Kfi#*^-r>835Bjt(cm*L, ttmw^y^" 
826^c»ax.6nr v ^ > 87± c a m mti ^ £ - > ** 

t§{££ft& 0 -feU^^821©ffl*W, CAM62(DSiA^ 
* - ^JU A^/WtCftJ^L 6 ft *r U * * 822©ffi;fctt % 
C AM62CD-r^ v> F»tRA#/artC JD*. 6ft 40 
& 0 CAM62<D— »7 7^a*/M=©ffl*3W^-f >848 
ZftLXz? y?826( f Cm%.btlX. 5 A >88±&CNO-IW\T 

C A MfflA^ £ - >SO*N0- I^TCrff-Sf £ ^ ^f^, 0 
[0 0 3 9 ]±jfiO<t5*C, ^-hP3 2 ^urf-^ 
*C AM62CcS*iit?CifeC AM62^6SB^ffl"TC £ 

t>x%z> 0 A*/wcc*jwa»ii-r*-^«#A*tt 

ft,S:/M^T.CAM62CCA*3ti*. A^/OtfcflP* 6 
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ZJlX-mtL. lfg^? > 4#S^P7 £(tic 

K>r, tb$3^£^-£#A9> ^fttc^< £n^£?- 

*y£-C, T FU^X«N0-MATCHff-^^:tH^-r^o 3> 

hn-^8i2«, CAM»ii«*t*flr-*-»i, 

n/cCAMA*^^--> ; S:CAM62Cr)J:b$5U^X£CCS 
CAM1f-f £AHz* Fff#B: % CAM*?-^ 

*i&*ft£t<hcc&s32tf* h 7- F^etcM-rswa 

^r-a^c n>ha-^812«, CAMt-fmyHI 
^£5£{fir£±, -»a7>Ft-;<-7-f F (TG0) 

■TS»ii*?fi>. Jtl!W#BtettSfflCC32tf? h "7— F 
u^ccst-rsspoft^*^^ hi/, ^i^-c^-^^tft (M 

cv) r3v>> FCcJ:ortbf5u^^^^O^#T Fu^ 
Cc^B&Sn^o CAMUmff-^^^ffT^i, n>Fu 
M^aU^^tfL/r, CAMrtOtSSSU^dr 

*©h#cc» i/ *tf ^ J: neater i'-fex-r 

4 C £ Wt? CA MOttftUC H«C» L ^tf ffi 
(Coi^r^ CAMOfl^l^flll^5C43l«r 

[0 04 0 ] CCT?, ttlt^^>£-fe^^3>520CDi& 

a«fiR€ria9tc7jx-r. i^ft^^>£-fe£->3>520 

RAM66*ffijtTl^o RttfP^^V^-fe^^a >520 

6, ^-^i»R»a^-y ijm&5v*e& Ay 

^U^>h^y^67, -feU^ £920-927, 
930~933«r«Ar^»-5. ^7^>£«, 20<DglJ^^^ 

gP^, -eCDSlO-fe^^a>«, RAM66A, *feU££9 
24-926, S^^^7r930 f 931%ffl|^r*J*9, ^2CD^2 
£^>3>ti, RAM66B, -te U£ £921— 923, R^^v 

7r 932,933 ; &<l*.Tl>4. t^j8IRIiaip|8S908<b -fe 
U^£926 J 923<fc0O^<D^€:|^*, miCD-fe£5>a> 

cd^c^, *l©-b^s^a>«:onTCD*»*D«:#Bfrs 
Sntl^lffltc, tt*<Z>RAM©rt5S3&s«ffSnT»W 
-^^r^ff ^ > T -fe U £ £ 924— 926COg 

U^^Cc«S?«#*flDA, BaiS?«#W, ^^>94l^r 
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•feb^^925<DtB^?^, RAM66ACD7 KUXA^KdJP*- 
6ft, •feU^^924CDtU^«, 

M66A<D^-£Affl;ftteJJP£6ft&o ccDRAMeeACDf^ 

-^AfcH^te, T7 T93l£^rUT-te U£> £920,927<D 

A^tCjg^$ft& 0 »MzU**927©fcH*«\ ^-Y>944 

r fcf- r£j&H906te, -^-^aS!f?iftffilHlK908tC»P^. 6 

-T£o K^-^iBtRa6ffllslK908«, 9 -Y >950£/M/T 
■feV * * 926CDXMC tttt {f-*f £*P*. , * 5 -Y > 95l£ 
^LTH2U^#923©A*«:]J0©liI*(i#ft3llO*S. ^ 
> 956*/M/ T -fe U ^ ^ 92 5 , 922<DA;*KC*5 

2.6ft, ^^>957^/rur^>^y^>h^^^67tc 

»S^^^680C^V h»0»ff^m6ft, 5-Y>3l£ 

^ u r uprn^ 5 v ^ 68^c ^ ^ - a if -y xm^mw 9l h ft 
& 0 -feu^^92cxDa^;«, ^-y >96i£*R/T-Y># »; 

ft-^«, RAM<D^CDrt$^»i?>hU^X^CC>EffL-C^ 
>^ VJ^VRXf/JlAtm hSD**tT 5M8RAM 
&t*P6-t±£o ftSWKtt. ttH-RAM66A**. ioofitJ± 

oa&4tt»tu^*x«*^>df*#tf pittite* 

[0 0 4 1 ] hfcT- h£ER«906«:, 20ODRAM66 

66a# rr^^^^j sc&o, fifi*<0RAM66B^ r#^r 

^r^^j ^01#T?»4RAM©ttJIWilME'r 30 

& 0 RAM^r^f ^©it, A^Sftfcflfflt?*-* 
W»RAMtclB«3ft4o HPft, RAM^ ^TZTh 

<E>Hfc:-Y># yy > ^37> KRO*/Xtt'<-f rflP 
|f:3V> F#AoT*fc*l^W:» RAMCasau^X 

ERAMip(Da^CcU^^^<!:S#ii*ftS. */c, 
RAM##T^fw ^J^Cte, fgRAMOSS^Httb* 

yD-fe-v^CitCi^t^^o r/P-teylfvWS, R 40 
A M fCStf T S R m/W&T 9 Hz * ©WJiftra: tt t , 7 * 

WT^f^J 4RAMtCl^7^«lftK 
[0 04 2 ] ;<?i7 rRD ; »cit^^V3>^6^^>FG 
P A tt, xilinx£ -Y V<DF G P A T ^ St 3 ft & C t ffiH 
&L^o JSS&CAMi MUSIC Semiconductors 

(2 54BMountain Avenue, Hadkettstown , New Jersey 078 
40)KJ:9SK&£ft/cMU9C1965A Wide LANCAM™#£>£o 
RAMttffS©aSftia©RAMr<t^. 50 
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[0 04 3 ] 3 . — W : Ethernets* ST C P/ I P? 

sn*«*«&7u-Ar*«3, -y— ***heaawp 

y'xj hajU/W F^oha;l/ (TCP/ I 

P) 7 U-Aco^*'; 7>rOl/£Bfcl>/t^ *— v 

[0 044] 
[12] 

MAC ffiftTTUX 



MAC V— 



Ether fr<^ 

Vers/Hldr &3 |-»— tf^»^ 

£5£ 

jgSL : 

Bfiflrfb 

v— X IP TKUX 



TOP V-*?!*— 

TCP gSSfctf-rg-^ 

Table II 

[0 04 5] S20S^Otlit^[«J^ffia-rSIE»HJ%?f 

^©*SJC0 6^V h*t&«), Ether£ ^ 
■^#<D8ri3>^-Y HRVflll^-/ h«rtSa?>ri^S. Vx 

^tf^CAMX^ASM RAMf 
^Jl/ft*0ri>4. 3iP^^>Slf 4 CAMX 
WASM RAMi©IH©Affl*3&s*4. Kl^-f^^* 5 
CAMIf^^^rASW^CC^, ^:<D%m# v ? X<Dfc 
±^C, 32, 64, 9d«:i28trv hOMft^OCAMIf -Y 

(D1f^^^r?l^<DASM20Otfc« J fc, tfv9X<DtE. 

. ^^^;K7)f^c^ft^>x^^7*r*D, glJ<D1f-Y^^ 

;U^oi>r©A*&^tU**^L//cfc<D^C*S. CCDi# 
£\ !§ % >XfA{i, Ethernet-C^D, Uc^ot, ^ 
P Ether^^^ (ET) 7 -f-JUF'* 

■Y h 13,1435p6^3 ftT, WEtherir-f^K^Sna. 

[0 04 6 ] 

[*3] 



(13) 
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24 



INPUT 




OUTPUT 


ET lU^U > 




ET 






TKLa* + = 


RAM/CAM 








0 


c 


1111 


0 


CAM 


% 1 roCAM32t'yh9-K^ 


0 


0 


01000C = 3 bytaa oMSL 




0 


1 


MOO 


+3 


CAM 


&2<7>CAM32evhr?-K£#£&<b 


0 


1 


OOOOxxxx = rest of ISL 




0 


2 


OOOO 


,0 


CAM 


CAM-SlTKUX^a^ffi-r 


0 


z 


XXXXXXXX 




0 


3 


100O 


+9 


RAM 


CAM + J-<^=32£vhlC+i<yh 


0- 


3 


OBxxxxxx = 1st byte of ET 




0 


4 


1100 


0 


CAM 


m 1 0>CAM32tf h7-F**^iiC; 


0 


2 


0806xx = Full ethcrtypo 




IP 


0 


1000 


+11 


RAM 




IP 


0 


06xxxxxx = IP prat typo 




IP 


1 


1000 


-3 


RAM 




IP 


1 


20xxxxxx = fragjm'n flag 




IP 


2 


1000 


-6 


RAM 


TCP7U-A*^>h$-f>^U^>h 

Tcp/Wh*o>hi-^-fh*3iini 


IP 


2 


4 7 xx xx xx = ver/hdr ler* 




IP 


3 


0000 


+20 


RAM 




1P 


3 


xxxxxxxx 




IP 


4 


1111 


+2 


CAM 


& i ©CAM32t£ -yh^-Kfc 


IP 


4 


nnnnnnnn = port number 




IP 


5 


0000 


0 


CAM 


cAM-arKu^^gE^tfci-r 


IP 


X) 


XXXXXXXX 




0 


0 


0000 


0 


RAM 


Tcp^-h*o>h^-r>^'j»h 



Table III 



[0047] ct-c\ ^2, ^3, acflai o*#fls-r 

*Ott»Wfi«8«J»0. 0r£>£ o ASM20«, A^J 
(i/P) %$tjT KUX (DA) # I S \jmt? Kl/X* 
5* Us * 0x01000c0000i ^ U I > *s§*>* ^ 

*<*Wfctt, ^ItFPGA320 
£>H6#A1) r*JISnfc ISL^? y*ffl«604r* 
$^Xf A(D7 UtVt* 'J f ^ ^-r/cfe, cc 
rttCAMlM ^^ibtrntCiitS. CCDjUffi^ 

her*-f :7>W h^i»LS^n^RAM^iX 
)B1ftT^#C<t*ASM20te&6i*So i'>XfA«, 
X r y ?*1006T C n^rtf o r % Ethers W ?'0x08xx£:S 30 
"To Cn^v 0x60xx£D6^l>/c#>, 802.3<7)g££> 
? ^ K(802.3 length field)TW:ft^ 0 CCDtttf) 
^^A*^«0,4tC&r>rCAM*©Ether^-Y^ 

t££-<:/#ox60xxi;*) fc^5^o/ct|^CC«, ^xf A 

<b KiBS 3 ft/cl>. -XCDX r * 7'IP% t^So , 4« 32 1* v 
KDCAM-9--Y U/c^ot, 
?"» ^'lOOrCC AM-^^^;U^:32tf ? hOC-fey 40 
Xr^^'1008^, 32t*^ FCAMIf-f Ethe 
r£ -7*0x0806^ I P t UTH9» S ft, Uc^ots IS 

y^ioior y y> h ^xt*A20«, *tfu# 
B©I PttJBBPftiP. «cft«3, 7'nh3Jl/^7'7^ 

^t^^Ci^/Wo Ether* ^:/rt*B3»3*lft 

jfcofctitefcra, x^-fcft*). Xtt^K? u-a#*> 
octto, u/c^o-c, ->^f"A«, tKSScotcR-^r, 50 



IP^Ph3J^>f^ RAMfCR#&*ft, T 

itcftO, Uc^t, tKSSO.OfrCBSo 
l2-CRAM*6fflSti > ^©WB^tWUlP, it? 

^>^gy>h^n, ^^T'^^^^ioi8i?^ u-aco 

*©^h/cW^ , »h3ns. KJBiP.i 

^1020r<D^«, A^20^V h/ct7 (TCPV 

h*CAM«t>©J:biau^*{CO- FT5 (cntt 
^^y^l022r?f*Dtl-2>) CiT^. CAMWI! 

WC AM62*<0W5E©U^X*r*4^f*#««5H-F P 
GA32ort(c||35fiSn/cfccD"C*€)C i«:eK3ti/c 
o^o ^Xf-A^ #^(c?£^rtK«8iP,3K:35c 

^"1024*C«, X?ftZti[>ti>K>h-?. ASM20 

«. JBjfeJl<-F*y-x#- h (I/P = xx) ii:bl5U 



(14) 

25 

iOriiflnSti&feOSrBEASM^iiljai-rSJ:^*^ 
^X^A^tfSffilP^ (XT-^7'1028) ^<b^& 0 CCDi# 
AMtC#- h3»n- psn, BBSf £#m-RAM;*7?> 

1032) . TJi^yxA^sfljccy-iz* 

t\ ■tia^*** hoflm«ntt-r«. io 

[0 04 8] &§m<D$mte, v9Tv 7f—7fr 

*Q*JI5»8«; CAMSUfRAMSr^fcOt?*^^ fife 

[0 04 9] 5 1 ^ v&7v V 

f-^CAM^IffltSCiW^o cncCctO, 

AM^^W^SnST KU^«, RAMGcA^Sft&C 

u x a*> * * y khe u r ate turn? & c t & oj 

[0 0 5 0 ] #*9!©MK{fi<D»««:, P C I ^Xl6_h 

*aa-r & y u - a ©sat fcuxsw % v ^> > 20© n 

mo^o/ciS^k:«, ASM RAM7*-^t-70B, 

ffll/T, R^lA^*->4CAMfC»#&Si*5C<h 
Sfc, #^>#RAM66teSrlA>#^>#£ 

[0 0 5 1] #»W©JJ0©1*«tt, T FU^*7-fe-y h 

ffl-r fc»tc , mmr^itm&DSMtig u < «» 1 

CDT FU^X«BMtC»?Wb/cT FUX*>&*Ef**iE 
XfcfcfttzvW F»r** a Be* ? -fey HHtt % Mfc-?^ 
%y U-J±<D'X<D$$ft<D7 Fl<X%£f8&2>tcZbl l C7 F 

2o0^^Bfi^at^lHC, CAM624 
RAM 64c E« L & W fttf & 6 & C >JB«f T ^ =f V XA (D 

(WfctttftDK) #*«c«4>-*-s. bp 
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26 

/uzmtuft^. m2ic, nmrF is zz&tL stable 

-Jr* FJW±Cci£aSSn-5*fe«)S^U-AJCOlir(Dt» 

Sfca&«ccAM*«*ca^s*fc*>©*«i^ufti©r, 

[0 0 5 3 ] HT^Cfc^t^ *#6?8CDa^©««Sfl= 
[0 0 5 4] 1 . rt*rv F«C16)±<D* v h ^3sfcft 

(18)4, WE*» h7-^<W*EttT*fc»©*^W 

-^;U(20)r*oT, WE^-*^!? KD*l>&< 4 4> 

-gp^s?w u , &vmm%mnzm?m$tm^ 04 , 9 

[0 0 5 5 ] 2 . 9 h«8(16)±©*^ h 
tSf-^^f F*a*9 ^ T (i8)tcEttO, SulB-^- 
EtBL/, CtiCCiDWE* ^ h 7-^ttW"*E»0, 



27 

[0 0 5 6 ] 3 . 8uiEWJSv^>^saSfatg^S(CA 
M) C62)jfc 6ft 6 C AW 1 tcE«W* 

■XttttJI2K:E*©#ffi. 

[0 0 5 7 ] 4. friatRS8v^>^M&C^>^AT^*fe 
X^^rU (RAM)(64)*«ir^S k fP@ 1 KEtt<Z>SS 

[0 0 5 8 ] 5. WeA#'<*:7T#, MBf-*^^ 10 

ttf*- KD— 8B*«IECAMK:A*U Rtfiiu 
E?*- * * h <D89E— «© fcf 9 h «*sfrBBW3i»ia 
TOW^CcKf'-jr^^^ h©— »*WERAMfc:A* 

«©«Bx»#ft. 

[0 0 5 9 ] 6 . WEtttBvt/^j&J, C AM(62)£^& 

RAM(64)*$tf5>#A7#-fe*^' : ey (RAM)v^ 
^tlia-^ h(70)£«|^r*s0, MIBffl^ff-^ 20 

ft. 

[0 06 0] 7 . MIBJK«8^^>^A*C86A)2ltf Hi* 

[0 0 6 1 ] 8 . tulBttJ^ff ^(89-95 ,40)2* HUlB^ 
j ey©Br5£©U£>X*©#'5> h£-Y>^ Ms hiri 

fast* ttE>*yfc*ri/ir»#$>h u^***i&flirr 

£^<£cb, WE^*-; miSj^ISTSWS©^-** 30 

MKBsn-r^a^tfE^^ h»±4#«rr 

9 h <D>* % - XfCttJfo? 0 * - > *fTE 

CAMCC#*iitf^(833)i, %%ffiip<DM1±<D'f-% 

hfr6»fi£©tf:7-fey M/cW^7-fe-; h £ft 
/c, R^pEttS8vv>fc<tOJB«f3nS^<#, 8rLA> 
7 r -^-fe^> h S*M*&, ttE 

mccjbw -r & * 6 a & soi* - ^ e>atR $ hfc 1 

otMMXrStf, «311«:iBtt©SatX«8ir3B2tcEtt 40 
©j&ffi. 

[0 06 2] 9 . ttBtttf7flH»*s h 'J #flt*C437)*d 
WE*B(i5)*s, ttEhyrfft^KJS&Tftje©^ 
b<Z)PC I 7 FU*£Ett-TS»a:x-* h 
(4i2)*«AT^4 % MffllK:Etto«flK»2|irq|2(c 
E«©;*tt. 
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[0 0 6 3] m WE« : F«rtt.P< j ey**, igi(D#^> 

5? (66A)&t>'fg 2 CD# ^ > £ Sfcfr (66B) A X *5 
•5, MBttB**, WE*»5>^*fflt^tt«-fll«€:iRII 
T 4 7 * -/ i ifflB* > ^cD^tB^S^rtf 9 # 
7 T <t <h (DIH-Cttfim 1 ©# 3 > * »» &WE 
#2©*$>*BI»<fc*tt38W.*^- h tf- h«K»» 

ffiEIg§(906,908)^|g^ffi^r^a, ffingi ficEtt©£ 

BX«sa 2 CC gBtt<D*ffi. 
[Hi ] *»W«c±*^a ha^r^^if*— *MtL 
[ M 2 ], *»58tc J: h VxiY^frT-r^A *?<D0£ 

[15] (13CD»^Mc0^lt : fe^^3>^^'r^n7 
[B6] mbO$t^?isB>07\s — &^y#^vy 
[B7] EI5©tlS|-fe^>a>©ASM RAM7*- 
[MS] B5©^H2^>a>©CAM^*-^*a5# 

[010] ^(DT'a hn;U7^^lAc<£&TCP/lP 









15 




18 


KlV^ v ? 7 


20 


7^yXA«3Rv^> (ASM) 


52 




54 




56 




60 


CAMv*-y + IMHEW 


62 


CAM 


64 


ASM RAM 


66 


^^>^RAM 


67 




.68 




72,74,76 




80 


+ t^tRAM 



(16) 
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[HI] 



[H7] 



17 



A* 





















1) 






- ► 














- /» 


T—yjv 





T 




[H2] 



7" 

17 



Aft 
t\V77 



J 



En 



ea 

x S6 h M V 80 1 « j 1 



I: 



NO- HATCH "AW 

CAM 



tag** 



03 



3- 



67 



^68 ^3 



40 



RAM 



,5 a 



CAM 

XT 



ait 

FPGA 



r 



CAM 



cm 

FPGA 



80 



ASM RAM | 



314 



20 



[0 8] 




(17) 



mm^i 1-127198 



[04 3 



r 



431 



1 

7 " \ »/ 



430 

_1_ 



434 



433 



_ rnti* 



CH5] 



307 pggP»»^ 
440^U^ 5^ 



I 



71/-A 



-4- 



"7" 

-139 



434 



UUX»6LS 
StO 



CAM 



87 

COP ^ ID / 



NO MATCH 



-531 



"^534 



ASM RAM 



13 



^S32 
33^ 



(19) 
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10] 



1004 



0.0 
0.1 
0.2 

0.3 



11 



64 



l/P - ISL OA 

= oxbioodcdooo" 



N 









1006 
1007 



0,4 
0.5 



1008 
1010 



l/P^ther^-ry 



32 



'P. 1 . 



A tcp*? 7 

1012-^ Y 





Y 






TCP7k- 




1016-^ 





1018^ 



E 



TCP/W K/jO* 



1020 



jp 4 2 f J 

V i /p-^\ y *>t- s> a An 



tttMlcv-xrf- 



-1022 



1024 



IP,4 



-1026 



CAM 32 




1028 



1030 



T 



MiS^TCP*- h 



-1032 



tt*0, 
0I"K* 



